Inhibitory effect of calcitonin gene-related peptide on hypoxia-induced rat pulmonary artery smooth muscle cells proliferation: role of ERK1/2 and p27.
Calcitonin gene-related peptide (CGRP) inhibits angiotensin II-induced proliferation of aortic smooth muscle cells via inactivation of extracellular signal-regulated protein kinase 1/2 (ERK1/2). ERK1/2 is necessary for the degradation or down-regulation of the cell cycle inhibitor p27, and is also crucial in mediating proliferation of pulmonary artery smooth muscle cells (PASMCs). Whether ERK1/2/p27 signal pathway is involved in CGRP-mediated pathogenesis of pulmonary hypertension and vascular remodeling remains unknown. Pulmonary hypertension was induced by hypoxia in rats, and capsaicin (50 mg/kg, s.c.) was used to deplete endogenous CGRP. Proliferation of cultured PASMCs was determined by BrdU incorporation method and flow cytometry. The expression/level of CGRP, p27, ERK1/2, c-fos and c-myc was analyzed by radioimmunoassay, immunohistochemistry, real-time PCR or Western blot. Sensory CGRP depletion by capsaicin exacerbated hypoxia-induced pulmonary hypertension in rats, as shown by an increase in right ventricle systolic pressure, mean pulmonary artery pressure and vascular hypertrophy, accompanied with decreased p27 expression and increased expression of phosphorylated ERK1/2, c-fos and c-myc. Exogenous application of CGRP significantly inhibited hypoxia-induced proliferation of PASMCs concomitantly with increased p27 expression and decreased expression of phosphorylated ERK1/2, c-fos and c-myc. These effects of CGRP were abolished in the presence of CGRP(8-37). Knockdown of p27 also reversed the inhibitory effect of CGRP on proliferation of PASMCs and expression of c-fos and c-myc, but not on ERK1/2 phosphorylation. These results suggest that CGRP inhibits hypoxia-induced proliferation of PASMCs via ERK1/2/p27/c-fos/c-myc pathway. Down-regulation of CGRP may contribute to remodeling of pulmonary arteries in hypoxia-induced pulmonary hypertension.